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Summary of the inventiog 



zzzzzr to ,hs ,rea,ment °' a proB,era%e *- * -•»** to 

.unror). aspect , f , „ .eSTs-ZZ ZZZT 77 " <COl0reCte ' 
chemotherape*. espetfaNy «LJ^££T " * " ^ 

preferably e tumor of the prostate incl„rt,„ 6 9enitM " 1 ™'y *«*. 

with other standard chemotherapeutics- mor , „ ° ° tre atment 

^.umor.especfaayanyoffheeel ™ HaTZZT ^""^^ 
treatment with a member of the taxane class of an « , refractory to 
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carrier) to a warm-blooded animal, especially If in need of such treatment, in a 
therapeutically effective amount, in at least one treatment; (ii) the use of said cytotoxic 
agent, for the treatment of a proliferative disease; (iii) the use of said cytotoxic agent for the 
manufacture of a pharmaceutical preparation for the treatment of said proliferative disease 
(comprising admixing said cytotoxic agent with a pharmaceutical^ acceptable carrier); (iv) a 
pharmaceutical preparation comprising a dose of said cytotoxic agent that is appropriate for 
the treatment of said proliferative disease. The invention is, in a preferred embodiment, 
directed to the treatment of (human) patients or patient groups where other treatments, 
especially standard treatment with an other chemotherapeutic, especially 5-fluorouracil; or 
therapy with members of the taxane class of anti-cancer agents, such as TAXOL®, has 
failed. It also relates to an epothilone. especially epothilone B, for use in the treatment of a 
proliferative disease, especially where said disease is refractory to treatment with a standard 
therapeutic. 

Background of the invention 

Cancer still represents a major unmet medical need. Initial treatment of the disease is often 
surgery, radiation treatment or the combination, but recurrent (metastatic) disease is 
common. Chemotherapeutic treatments for most cancers are generally not curative, but only 
delay disease progression. Commonly, tumors and their metastases become refractory to 
chemotherapy, in an event known as development of multidrug resistance. In many cases, 
tumors are inherently resistant to some classes of chemotherapeutic agents [see DeVita 
V.T., Principles of Cancer Management: Chemotherapy. In: Cancer. Principles and Practice 
of Oncology. DeVita V.T. et al (eds.), 5th edition, Lippincott-Raven, Philadelphia, New York 
(1977), pp. 333-347; or Cleton, F.J., Chemotherapy: general aspects. In: Oxford Textbook 
of Oncology; Peckham, M., etal, Oxford University Press, Oxford, New York, Tokyo (1995), 
Vol. 1, pp. 445-453]. This is, for example, the case for lung tumors, especially non-small cell 
lung carcinoma, or also for epidermoid tumors, like epidermoid head and neck, especially 
mouth, tumors, or also for breast tumors. Other mechanisms why tumors are not treatable 
(are refractory to treatment) can be, for example, the presence of tubulin mutations or 
glutathione mediated mechanisms. 

Intestinal, especially colorectal, cancer defines a special case of the unmet medical needs in 
cancer treatment. Initial treatment of the disease is often surgery, radiation treatment or the 
combination, but recurrent (metastatic) disease is common. First-line chemotherapeutic 

-2- 



treatments for recurrent colorectal cancer Include 5-fluorouradl. leucovorin. irlnotecan and 
pos S ib.y oxaliplatfn. But this treatment provides at best delay of disease progression as the 
tumors usually become refractory to treatment. Chemotherapy of this refractory stage of 
d,sease involves other classical cytotoxic agents, but are all considered inadequate [see 
Cohen et a... Cancer of the colon. In: Cancer. Principles and Practice of Oncotogy; DeVita et 
al. (eds.), 5th edition, Lippincott Raven. Philadelphia, New York 1997, pp 1144-1197. or 
Rowinsky, Ann. Rev. Med. 48, 353-74 (1 997)]. Also for cancer of the genitourinary tract 
especially ovarian and prostate cancers, a further unmet medical need, initial treatment as 
ment.oned above for colorectal cancer, showing similar problems. First-line 
chemotherapeutic treatment for recurrent prostate cancer includes anti-androgens and the 
recurrence is frequently androgen-dependent. But this treatment provides only delay of 
d,sease progression as the tumors almost always become refractory to anti-androgens 
wth.n 6 months to 2 years (hormone-refractory prostate tumors). Chemotherapy of this anti- 
androgen refractory stage of diseases invdves mitoxantrone or other classical anticancer 
cytotox,c agents, but all are considered as inadequate [see Oesteriing et al., Cancer of the 
prostate. In: Cancer. Principles and Practice of Oncology. DeVita, V.T., et al. (eds ) 5th 
edtfon, Lippincott-Raven, Philadelphia, New York 1997, pp 1322-86; Sternberg, Cancers of 
^e gen^urinary tnac, In: Cava,.! et al. (eds.). Textbook of Medical Oncology; or Roth, B. J., 
Sem,n. Oncol. 23(6 Supp,. 14), 49-55 (1996)]. First line treatment of ovarian cancer includes 
surgery and chemotherapy with a combination including a taxane and a platinum. However 
the majority of Stage III and Stage IV patients will recur and subsequent treatment is ' 
•neffective in prolonging life. DeVita. V.T.. et al. (eds.). 5th edition. Lippincott-Raven 
Philadelphia. New York 1997. pp 1322-86; Sternberg. Cancers of the genitourinary t'ract. ,n- 
CavaW et al. (eds.), Textbook of Medical Oncology; or Roth. B. J., Semin. Oncol. 23(6 
Suppl. 14), 49-55 (1 996)]. ~ V 

Among cytotoxic agents for the treatment of tumors. TAXOL® (paclitaxel). a microtubule 
stabtag agent, has become a very important compound with a remarkable economic 
success [see Rowinsky E.K.. The development and clinical utility of the taxane class of 
ant,m,crotubule chemotherapy agents; Ann. Rev. Med. 48, 353-374 (1997)] Taxotere® 
(docetaxe.) is a further microtubu.e stabilizing agent which is also an important compound. 

However. TAXOL® and Taxotere® have a number of disadvantages. Especially their 
extremely low solubility in water represents a severe problem, it has become necessary to 
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sever* certain , umor ^ are k „ own , o ^ T £o^ IT 

Mhcush the taxane Cass of anl l mfcr o tubul e anticancer a9eMs 

and despite the commercial success of TAXoi • tho • 0 )1 

efficacv TAxn. • , . ' femain ,imita «°ns to TAXOL®'s 

compound (see Rowinskv E K inr r» . e responsive to this 

\ rwmnsKy t.K., loc. at). Specifics ly, as a sincle aaent TAYm ® k 

orArbuck SG etal J N»,, n , ' Da " 9 **• tt 19MM < 1998 * 

e^^c^iir 9ris ' 1, " 24(1993,, • * ■» 

occurring v^l^Lr y ^ byaCqUire<I * U9 reSiSten - *» 

^:;:~rr ms - such M over ~ ° f 
i 6 : 'zz^:zi r ,o flnd oompoijnds and ~° — 

The epothilones. especially epothilones A anrt r 

a-., DE 41 38 042,. e. g . vj ,he foj^: ' **'*' * (,996,: » Hoe,te « 



wherein R ,s hydrogen (epotni|one A) „ ^ ^ 
These compounds neve the following edvanlages: 

•hen, n-^ri™ IZ ^, "I ^ P - fl ' y00Pr0,e,n 8rtta PU "*> <-* -dors 
TAXOL.teeeL.eg o J T^TTl ^^^^ e. g . 

egenls . ^1 ^ ^7^^ " 

Chem. 272(4), 2534-2541 (1 997)J. ™walski, * J., et al., J. B.ol. 

t**£zz iXse„, ;:r y r ssibie ' see ' ,or — * pnas » 
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The present invention presents in_yjyo regimens for a useful treatment with ennth-, 

=.- 

=—=====■" = — 

™e presen, in ve„«on dea,s p referably ^ me tollowlng ^ ^ as ^ ^ ^ 
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and/or B, especMy B, (preterab* in a pharmaceutical* accept carder materia,) to a 
wamn-btooded an,™,. espedaHy a human. ,n need C such t raa,ma„,. in a * I ^ 
or the raaunan, o, said diseese ,= a fherapeuiicaily eftectfce amount,. prafellna^ 
(amount) as spedfied to ba pretarrad harainabova and hereinbetow 
b> the use of an apo,hi,ona. preferabiy apothilona A and/or B. espedally epoMone B. for 

the traatment of said disease (aspaclally in a human,- ■'orusa.n 
c) the use of en apothilone. especially epothilone A and/or B. especially epothHone B for th. 



airr , PrePSra " 0n C ° mPriSln3 8 d ° Se " a " «•"■"»* «P— * Wo™ A 
allowable for patenting in a counby where this application Is filed- 

Tjetr r r 9 " eP ° ,h "° ne ^ manU * aC,Ure ° f a «• Preparation for 

to treatment of a proliferative dfeease, comprising admixing said epothilone wim a 
P^armaceubcatiy acceptebla center. ,n cases whera a tumor diseaJe or a speller 

e Zlm " " menU0n9a inS,Sad ° f *« Tories a, ,o eZ 

also encompassed, meaning that the respective tumor diseese can be filled In under 
above instead of -proliferate disease-. In accordance with the patentable b, a mX 
preferably, any treelment under a) ,o e, relates to treatment of humens. 

clZrT PreSeM inUen "° n re ' a,eS '° a " "*-» *» *• --en, of a 

eSPe0 ' a " y 3 ma ' ,S '° '~ «* « or mo re 

omer chemotherapeuUes. espec,e„y o, the texane Cass. like TAXOL*. and/or S-fluoraurad, 
where an epothilone. especially epothilone A and/or B. espedally epothilone B ^ 

over about 1 . 2. 3, 4 or 5 days, most preferably over ebout 1 or 5 deys, wherein deily 
7*"°" iS * «*■»« Venous (,.v., administrate .asti^e to ^ ho^s 
preterab* about 8 to 24 hours, mora preferabiy over about 8 to 12 houra. sbl mT 
prefera » over ebout 8 to ,0 hours mos, prafe ra b,y about 8 or 24 hours. For elmpte 
adm,n,s, ra(1 on over one day can be e s,ng,e 24 hour con«nuous intravenous ^ or 
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administration over 5 days can be five 8 hour continuous intravenous infusions over 5 days, 
e.g. one 8 hour continuous intravenous infusion on each of the five days. 

Preferably administration occurs as herein before described but according to one or more 
(preferably two to seven) treatment cycle(s), wherein a treatment cycle consists of a dosing 
penod from 1 day to 2 weeks , preferably 1 day to 1 week, most preferably 1 day or 1 week 
and a resting period from 6 days to 10 weeks, preferably 1 week to 6 weeks, more 
preferably 1 week to 4 weeks and most preferably 3 weeks to 4 weeks. 

The dosing period is part of a treatment cycle in which an epothilone is administered as 
here,n before described. The administration may occur at the start of the dosing period or at 
any other time during this period. The dosing period is not the time over which 
administration occurs it is only the defined period within a treatment cycle that an epothilone 
■ adm.n.stered. The dosing period may not be shorter than the administration time of the 
epothilone. 



For example, a 3 week treatment cycle could be a 1 week dosing period, in which 
administration occurs over 1 day wherein administration is by an 8 hour continuous i v 
infusion on day one of this week long dosing period, there is no administration on days 2 to 
7 of this week. The 1 week dosing period is followed by a 2 week resting period; or a 3 week 
treatment cycle could be a 1 week dosing period, in which administration occurs over 5 days 
wherein administration is by five 8 hour continuous i.v. infusions on days 1 to 5 of this week 
no administration occurs on days 6 and 7 of this week. The 1 week dosing period is 
followed by a 2 week resting period. 

In a second aspect, the present invention relates to an In_yjyo regimen for the treatment of a 
proliferative disease, especially a cancer that is refractory to treatment with one or more 
other chemotherapeutics, especially of the taxane class, like TAXOL®, and/or 5-fluorouracil 
where an epothilone. especially epothilone A and/or B. especially epothilone B is 
administered as herein before described, preferably administered to humans, in a dose of 



dose (mg/m 2 ) = 4.0 to 10 



(I) 



(ii); 



(HO; 



More preferably, the treatment dose is 

dose (mg/m 2 ) = 5.0 to 10 
even more preferably, 

dose (mg/m 2 ) = 5.4 to 8 
or most preferably according to the formula IV 

dose (mg/m 2 ) = 5.4 to 7.0 (|V) 

The dose is the total dose administered over 1 to 14 davs or th« t„ te , h 
treatment cycle. It is not the dose of each con^ET 

even more JL£^^°^ T ***** 3b ° Ut *« and -«t 8 mg/m 2 , 
10. preferably about 5.0 and about 10 JJ ab0Ut 40 and about 

r^ T 01 ' ^ inVe " ti0n ^ 10 *• ** *• .-atmen, of a 
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In a fourth aspect, the invention relates to the invjyo. regimen for the treatment of a 
proliferative disease, especially one that is refractory to the treatment with one or more other 
chemotherapeutics, by combined administration (a) of an epothilone, preferably epothilone 
A and/or epothilone B, especially epothilone B, in combination with (b) another antitumor 
chemotherapeutic, preferably the combined treatment being timed so that component (a) 
and (b) are administered to a warm-blooded animal, especially a human (especially in need 
of such treatment), in combination in a quantity which is jointly therapeutically effective 
agamst a proliferative disease that preferably can be treated by administration of an 
epothilone. more preferably epothilone A and/or epothilone B, especially epothilone B; said 
admm-stration preferably taking place to a human that suffers from a tumor that is refractory 
to other chemotherapeutic treatment, e.g. treatment especially with 5-fluorouracil or 
especially with a member of the taxane class of anti-cancer agents, like TAXOL®. 

In this regard, the invention also relates to a combination preparation comprising 
components (a) and (b) as defined in the last paragraph. 

The invention also relates to a product which comprises component (a) and component (b) 
as defined in the second paragraph, starting "In a fourth aspect", above, in the presence or 
absence of one or more pharmaceutical* acceptable carrier materials, as a combination 
preparation for simultaneous or chronologically staggered administration to a warm-blooded 
an,mal. especially a human, within a period of time which is small enough for the active 
compounds both of component (a) and of component (b) to mutually enhance 
ant,pro,iferative activity (especially against proliferating cells) in said warm-blooded animal 
for treating a proliferative disease. 

The general terms used hereinbefore and hereinafter preferably have the following 
meanings, if not defined otherwise: 

A proliferative disease is mainly a tumor disease (or cancer) (and/or any metastases, 
wherever the tumor or the metastasis are located), more especially a ,„mor selected from 
the group comprising breas, cancer, genitourinary cancer, lung cancer, gastrointestinal 
cancer, epidermoid cancer, melanoma, ovadan cancer, pancreas cancer, neuroblastoma, 
head and neck cancer (this term, wherever it Is used, meaning , head and/or neck cancer 
meantng that not only a cancer o. head and neck, but also of head gt neck Is envisaged, or 
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an, neck. 7", ^ *"* •*«»<*' 

or from a i^Tl^^~; 3 n ° n - Sma " - 

especially a prostate tumor (eaPa Jal a h '"^ 3 tumor . 

a pmn*. ^rnr pro8,a,e tumor,; - » (m - 

chemotherapeutics aan.^ * ° ' he ,rea,mem 

espac^ , cjese; rr"* 8 ,umor <and/or any meteste ^ ~» 

standard treatment wiuT(an)ottier^he^TK>th ^^^^'^ fumoie that are refractory to a 

s.l» more preferably a tumo, setectad L Z e B Z TT * W 

refractory to sfandard. e. 9 . Muoroura ci,. and,or C£ T <6SPeC,a " y 

~ — » - -nan tumore (and, "1 J^T "? a ' 8 ' 
thereof); most preferably a aastrolnte^, , eteS ' aS ' s lhereo, ' really a metastasis 
•umortaa, „ refractory £ ^ H «*««- — n or Wa . 

Stance, espectatty Tefracto^ * ro^et T" 05 *" * 

agents, preferably TAXOL" ml, e s Z! *" °' "^"^ 8tablli *9 

-or .especfcll/a ^^^1' ^ — - « ^ 

also other typea of fl brosis . sucn as J^*, * " br ° S ' S < e8pecte ' l >' P"""°na,y, but 

=nd smootb muscle preliferabon r^^TTT " """^ 
lowing angioplasty. ' UCh as stenos,s or restenosis fol- 

Where hereinbefore and subsequently a tumor, a tumor disease a ra .. 

are mentioned, also metastasis in th • • , Q'sease, a carcinoma or a cancer 

r 



cnemoteerapeutic other than an apothilona. shows no or only waak anlipmHferative 
ZTT "° "V* ' nhiW " 0n °* 9roWh > ate »• *— * such an 
(preferably standard) chemoteerapeutlcs (preferaMy as detteed above, especially 5- 

preferably mrtoxamrone (especially in the case of prostate cancer), or antieslens like 

dees of chetno.herapeubca. e.g. TAXOTERE* or TAXOL°, In a warm-bteoded animal 
penalty a human; for exampie tea temor 9 rowte „ no, stepped, on* retarded s,lg I or 
o ragrass,on ,s found. The present invention, where treatment o, rafractory turnout L 
^ * * "~ » —pass no, oniy <„ , umOT<5) ^ ^ 
mora chemotherapeutics have already failed during ,raa,men, of a pauen, bu, also » 
,umo,s, tea, can be shown to be refractory byoteer mean, e.g. biopsy ano j^ h tea 

presence ofchemotherapeulic, Wnera a tenn like .rafractory againstTAXOL.- is used 
herambefora and n8relnaner , Ms ,„ ^ ^ ^ J -ad 

■hormone rafractory. h tee case ofatemor of tea genitourinary trac, especial* a proLTe 
temor. means refractor to treatment with an antiandragen. 

TO«L« P-eferably stands for tea finished produc, tea, comprises paclitaxel, bu,. in a 
broadersense, ,s also mean.te encompass paclitaxeliteel, of any oteer paCtexe, 
formulae with one or mora carrier ma,enal(s). 

Preferably, tee term refractory means tea, wl,h standard dos e a -eduction of temor growte 
by less tean 50% (tea, is a T/C% value of ague, to or mora tean 50%, is obtainaTwneT 
compared wite a contoo, without cnemoteerapeute, e.g. by toyiyp. or L^^Ls. 

Multidrug rasistan, tumor disease ia one whara rasistanca to one o, mora 
chemoteerapeutics. induding those of tea taxana Case, especially TAXOL* or tea 
anteracyciine Cass , especially ADRIAMYCIN®, is found. The basis for this rasistanca ,a tea 
2»«;»anenergy(espacial,yATPHapandan, pump ,oca,ad on tea surface of calls of tea 

tael, " «» Present ,nven«on. alternatively or in addition oteer mechanisms may cause a 
temor to be rafractory to «raa,me„, wite chemoteerapeu„cs other tean an epolhitone For 
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Physio^of the oe» J^^Z C ° mP0Und ' in - 

action maytead ,o such resistance ^ ° ° r ° Verr ' din9 °" hB me * anfe - ""n* 

introduction, especially o-flLureTl ^ ^ as "> »» 

9en. ,iKe lefrozole (especially in ! °' Pr0S,ate canca "' « « anUes.ro- 

«-- lor « m oL P Lrzzr re t::r^n 1 ^ 

'cast one such .other- or .standard a^utte". * '° ,reat,,,en, "* at 

wo 9S/25929 (which , s „^ £££L* 7 epolhta8 «— *— - -n 

^-" a ^tn^^cci::r^~-^- 

preferred mode of administration. ' ,n,ravenous la <** mos. 

^«2: > :r ,r,, * i, ^-'~ 

padlalnc, The doses 0,3^^ " ^ * 

^.condition and ^ ^ ** * 

The Maximal Tolerated Dose (Mrn\ t e 

detennined as the Dose of a sinole hol,« h ' " ' n,ravanous administration is 

a stngte bolus adoption where no deem occurs and a loss 
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of body weight of less than 40, preferably less than 25, percent (%) is found in the treated 
warm-blooded animal individual (this term here mainly referring to an animal; for humans 
see below). 

The term "single bolus administration" with respect to maximal tolerated dose is a single 
bolus administration over 5 to 30 minutes. 



More preferably, treatment is stopped after the third to eighth, especially after the third to 
fifth treatment cycle followed by a rest period of one to five weeks before further treatment 
cycles are resumed. 



Administration of component (a), that is epothilones A and/or B, especially B, takes place 
preferably as described above, especially using one of the special treatment regimens 
mentioned above. 



Administration of component (b) preferably takes place according to treatment schedules 
that are known to the person skilled in the art. 

In one preferred embodiment, component (b) Is administered before component (a), 
preferably in a treatment comprising one or more administrations of component (b) before 
starting the treatment with component (a), preferably such that treatment with component 
(b) ends at least two, preferably 5 to 10, e.g. about 5, days prior to treatment with 
component (a) that is administered one or more times thereafter, preferably one to five, 
especially one or two times. 



In a more preferred embodiment, component (a) is administered on a treatment cycle herein 
before defined before component (b), preferably in a treatment comprising one 
administration of component (a) before starting the treatment with component (b), more 
preferably such that treatment with component (a) ends immediately prior to treatment with 
component (b) that is administered thereafter. 
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(D) plant alkaloids; 

(E) hormonal agents and antagonists 

m > response modiflere. preferab,,, or lnterferons 

G rtM. of p,o«ein tyrosine kinases and/or serine/threonine kineses • 
H, entisense oiigonucleotides or oligonucleotide denVatives; or 
0 mscellaneous egents or agents with other or unknown mechanism o, eotion 

(J) monoclonal antibodies. . anism or action 

disappearance (-complete response"). Preferably) tumor 

epoatilone B" meet . y oTl eP ° ,hik>n9 A • pBW ~ * 

lor ^nZZTSL <,ndUah19 me,aS,a,i0, 061,8 (6 * 



15- 



response meaning disappearance of the lumons)). This tern, not only composes . 
«*"-»» of any component (a, and <b)where <e)and <b)are dosed in such a manna, 
as to ba eraiproHferatlvely effacdva already without combination, bu, also doses of aZL 

feeds to ctearty anfiproliteratlve effects, the, is to diminished proliferation or preferably In 
* n^ressron o the proiiferaBng cells or even to cure from the proliferative lease" 
add-on, here the term •combination- is no. only used to describe fixed combinations o, the 

any ramWna " on « M ™ < a > - <"> ** *— ^ 

*rono,og,ca,y staggered use within a period of fime which is small enough for the active 
compounds bom o, component (a) and of component (b, to mutually enhance 
antiproliferative activity, e.g. In a patient. 

By the terra -combination preparation comprising component (a) and W thera te mean, anv 
^bineuon. ^ ,, as klt of ^ „ „ . s , ng , e > J££Z Z 

adaptable earner materia, is present For the prefened carrier materials, see below under 
"Pharmaceutical Preparations". 

Byjhe terra "a produc, which comprises componen, (a, and component (b)-. mere is 
preferably mean, a product mat comprises 

(a) a, .east one compound selected from epothilone A and (preferably, epoWone B and 

(b) e, leas, one other chemotherapeullc agent 

in me presence or absence o, one or more pharmaceutical* acceptable carder materia* as 

Z^TJT'^ ,or simu " aneous or *Z£ 

* 7"°" °' 0me whfeh 15 «»- -o* for ,he active compounds bom of componl 
Wandof componen, (b„o mutually enhance an«pro,i,era,ive acuvi,y agains, P rolife ra Z 
cells, espeo^m a p^m, forlrealinfl . pro|ifera0ve disease which rJ^sC*^ 
» -Pounds^ especially a - W , of pans" ,„ ,he sense ,ha, ,he effect IpolteTa, d 

w rjrrr* 8 °i any componen,s <a> and <b> * ~ - ^ 

r,hl ,T Can aCmi " iS,ered sl ™'~yor chronologlcaiiystagge- 

rad, « a, dtfferen, bme pointe and w«h equal or different Ume intervals ,o, any In " 
»te fe, o, parte, preferably wim ma condifion ma, ,he ,ima Infervals are chosen S ^H 
effec, on me program, disease in ,he combined use o, ,he perte is large, mant 
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which would be obtained by use of onlv am, on* ^ 

effeclsofeachofthBMmnnn.ni. \ y ( * w " h lon 9 ^"S" Periods to avoid 

or. preferabfy sZZZ " * ~ »*■» - P~on 

when the saltL c ^ " ** " ^ «" 

--"-^rz^rreTrr^^ 

and (b) are excluded That is m^n* k , f 4,16 com P°nents (a) 

°e:::rr™^ 

as bein 9 preferred meteStaS ' S M " 8 ' ° f *•»■» « deflned herein 

co m o,„a«ons> o~rnT^7r 'T^ 8 ^ °~ 

frore preliferetfve diseases " ** ' ead '° " «eeu« a„d/or cure 

-he factor of d tak)uU o„ 0 , p rol i,e ra „on for an y S^ZTJZ 27 °' 
alone when compared to a control wltt,n, „ . . " y """P 0 " 8 " 1 <°) 
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than 3-fold diminution of proliferation is found. The presence of synergism can be shown by 
this fractional product method [Webb, in: .Enzymes and Metabolic Inhibitors", Vol. 1. 66-73 
and 488-512, Academic Press. New York] or alternatively by the isobologram method [see 
references in: Berenbaum Pharmacol. Rev. <J1. 99-141 (1984)], and/or the combination 
index (CI) calculation method [Chou et al., Trends Pharmacol. Scl. 4, 450-454 (1983); or 
Chou et al., New Avenues in Developmental Cancer Chemotherapy; Bristol-Myers 
Symposium Series. K.R. Harrap and I.A. Connors (eds.), 37-64, New York, Academic Press 
(1987)]. 

The term "pharmaceutical^ acceptable carrier materials" is explained below in the definition 
of pharmaceutical preparations. 

Provided that in the respective molecule salt-forming groups are present, component (b) 
(other chemotherapeutic(s)) may also be present in the form of salts wherever it is 
mentioned above or below. 

Termination of treatment preferably takes place when either of the following occurs- Disease 
progression, for example under the RECIST criteria for response; unacceptable toxicity (e g 
to the patient, the investigator, or both); treatment 2 cycles beyond determination of a 
complete response, for example under the Southwest Oncology Group (SWOG) response 
criteria; or patient withdrawal of consent. 

Salts of components are especially acid addition salts, salts with bases or, when several 
salt-forming groups are present, optionally also mixed salts or internal salts. Salts are 
especially the pharmaceutical^ acceptable, e.g. substantially non-toxic, salts. 

Such salts are formed, for example, from chemotherapeutics having an acidic group for 
example a carboxy, phosphodiester or phosphorothioate group, and are, for example, their 
salts wrth suitable bases, such as non-toxic metal salts derived from metals of groups la lb 
lla and lib of the Periodic Table of Elements, especially suitable alkali metal salts, for 
example lithium, sodium or potassium salts, or ammonium salts, also those salts that are 
formed with organic amines, such as unsubstituted or hydroxy-substituted mono-, di- or tri- 
alkylamines, especially mono-, di- or tri-lower alkylamines. or with quaternary ammonium 
compounds, for example with N-methyl-N-ethyiamine, diethylamine, triethylamine, mono- 
b.s- or tris-(2-hydroxy-lower alkyl)amines, such as mono-, bis- or tris.(2-hydroxyethyl)amine. 
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2-hydroxy-tert-butylamlne or tris(hydroxymethyl)methylamine, N.N-di-lower alkyl-N-(hydroxy- 
lower alkyl)-amines, such as N,N-dimethyl-N-(2-hydroxyethyl)-amine or tri-(2-hydroxyethyl)- 
amine, or N-methyl-D-glucamine, or quaternary ammonium salts, such as 
tetrabutylammonium salts. The chemotherapeutics having a basic group, for example an 
amino or imino group, can form acid addition salts, for example with inorganic acids, for 
example a hydrohalic acid, such as hydrochloric acid, sulfuric acid or phosphoric acid, or 
with organic carboxylic, sulfonic, sulfo or phospho acids or N-substituted sulfamic acids, 
such as, for example, acetic acid, propionic acid, glycolic acid, succinic acid, maleic acid, 
hydroxymaleic acid, methylmaleic acid, fumaric acid, malic acid, tartaric acid, gluconic add. 
citric acid, or benzoic acid, also with amino acids, for example, a-amino acids, and also with 
methanesulfonic acid, ethanesulfonic add, 2-hydroxyethanesulfonic acid, ethane-1.2- 
disulfonic acid, benzenesulfonic acid, 4-methylbenzenesulfonic acid, naphthalene-2-sulfonic 
acid, N-cyclohexylsulfamic acid (with formation of the cyclamates) or with other acidic 
organic compounds, such as ascorbic acid. Compounds having acidic and basic groups can 
also form internal salts. If more than one salt-forming group is present, it is also possible 
that mixed salts are present. 

Where hereinbefore and hereinafter numerical terms are used, they are meant to include 
the numbers representing the upper and lower limits. For example, "between 1 and 3" 
stands for a range "from and including 1 up to and including 3", and "in the range from 1 to 
3" would stand for "from and including 1 up to and including 3". The same is true where 
instead of 

numbers (e.g. 3) words denoting numbers are used (e.g. "three"). 

Where "comprising" is used, this can preferably be replaced by "consisting essentially of. 
more preferably by "consisting of". 

Where "about" is used in connection with a number, this preferably means the number ± 
15%. more preferably the number plus 5%, most preferably the number itself without 
"about". For example, "about 100" would stand for „from and including 85 to and including 
115". Where "about" is used in connection with numeric ranges, for example "about 1 to 
about 3". or "between about one and about three", preferably the definition of "about" given 
for a number in the last sentence is applied to each number defining the start and the end of 
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^ g every 6 to 8 days ); most preferably, "weekly- stands for "once every 7 

I ° y aDOUI 8 to 2 4 "eurs. more preferably over about 8 to 12 hours still mor» 
preferably over about 8 to ,0 hours moa, preferably about 8 or 24 houT mlT 
wlthaweeklyuptosix-weeklv r,«r=»hi ^ ou< ° or 24 ™ure, more than once 

human tn a dose 0 f * " P '° '° UrWee ^ * « 

dose (mg/m 2 ) = 4.0 to 10 (|) 

More preferably, the treatment dose is 

dose (mg/m 2 ) = 5.0 to 1 0 (||) . 
even more preferably, 

dose (mg/m 2 ) = 5.4 to 8 
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or most preferably according to the formula IV 

dose (mg/m 2 ) = 5.4 to 7 (JV) 

The dose is the total dose administered over 1 to 14 ,w h • 

continuous infusion. ^ " * not the dose of •«* 

.hereof,, mos, prZZ^^ZT^ 3 ^ <and,Wany ~* 

v«y especblly sucn cl ^ ^ TAXOL». or 

a standard cLoJZT^TT"^ — - ™n, 

(fact, especially a prostate^rance^iin ^"fluorouracil; or a tumor of the genitourinary 
even more espectaZTovTnT * homm ^'^y Potato canoe, 

administered „ a warm-o^ed animal, especfclly a hurl " *"* * 15 

agents, especially TAXOL®* « hr*«, . SS of anb " car >cer 

epidermow uj ^ p^bly a n ^ "h eSPeC,a " y ** te or an 

especially i, me ' f ™* "«*. «™r. 

(4) The present invention also preferably relates to an ,„ • 

tumor disease especiallv m of . , D ' y ; e ' ateS to an «JflSa regimen for the treatment of a 
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especially a prostate ovarian tumor (preferably a texane and/or platinum refractory ovarian 
tumor); especially where such tumor Is refractor/ to treatment with an other 
chemotherapeuuc. es P ecla.ly 5-fluorouraci, end/or one of the texane class, mos, especially 
TAXOL ; whera epothilone A end/or B. espectelly epothilone B, Is administered as herein 

or ZeT, ^ 8 3CC °"" n9 ,0 '■ "• '" ° r * ,0 8 hUmarc «* « "0*4 one 
or more (preferably «wo ,o seven, further doses eech within the dose range mentioned 

27 h 7 ,! . ' n ,Urther CyCl6S ' — =«er a period of 

.me that allows for sunlcien, recover of «,e treated Individual from each preceding dose 

zzz 8sp r* mora ,han one weeks after ,he — ™ Z 

calty one to 6 weeks, even more especially thrae to six weeks after the preceding treatment 
mostespeclallythreetofourweeksafterthattreatment. ingtraatment. 

More preferably, under (1) to (4) epothilone B is administered over 1 day the dose is 

about 5 4 and about 8 mg/m*. even more preferably about 5.4 and about 7 mg/m> and mos' 
preferab* about 7 and about 8 mgfm* for administration over about 5 days Ihe dose Is 

21^ T T ' mOS ' ab ° U ' 5 4 and *»* 8 5 «** — 

preferably abou 5.4 and about 7 mg/m* and most preferably about 7 and about 8 mg/m* 

Th,s dose ,s praferably administered daily, praferably te a human, over abou, 1 to 14 d^ys 

^27'" 10 dW m ° ra — ^u, , to 7 days, stll, more preferaX 

over abou, 1 te 5 days, even more preferably over abou, 1. 2. 3. 4 or 5 days, mos, 

££211*? V".*"" *"* da " yad — fe »™us intravenous 
0.v.) adm,n,s,ra,,on lasbng 8 te 24 hours pre,erab,y abou, 8 to 24 hours, more preferably 



uTdCr"' ^ ' rea,men ' ' S rePea,ad 1 ,0 10 ^ prefarab » 1 "> 7 ^es. 
un ,l drcease progression, unacceptable toxicity, 1 or preferably 2 cycles beyond 

rZeC " 3 COmP ' ete r6SPOnSe ' ° r W " hdraWal °* •» - V reason . 



-22- 



(6) The invention preferably also relates to the in vivo treatment of a tumor disease by 
combined administration (a) of epothilone A and/or epothilone B, especially epothilone B in 
combination with (b) an other chemotherapeutic agent selected from the group consisting of 

(A) alkylating agents, preferably cross-linking chemotherapeutics, preferably bis-alkylating 
agents, 

(B) antitumor antibiotics, preferably doxorubicin (ADRIAMYCIN®, RUBEX®); 

(C) antimetabolites; 

(D) plant alkaloids; 

(E) hormonal agents and antagonists, 

(F) biological response modifiers, preferably lymphokines or interferons 

(G) inhibitors of protein tyrosine kinases and/or serine/threonine kinases,; 

(H) antisense oligonucleotides or oligonucleotide derivatives; or 

(I) miscellaneous agents or agents with other or unknown mechanism of action; 

the combined treatment being timed so that component (a) and (b) are combined for 
simultaneous or chronologically staggered use within a period of time which is small enough 
for the active compounds both of component (a) and of component (b) to mutually enhance 
antiproliferative activity, e.g. in a patient. 
(J) monoclonal antibodies. 



(7) The invention also relates to a product which comprises component (a) and component 
(b) as defined under (6) above, in the presence or absence of one or more pharmaceutical^ 
acceptable carrier materials, as a combination preparation for simultaneous or 
chronologically staggered administration to a human within a period of time which is small 
enough for the active compounds both of component (a) and of component (b) to mutually 
enhance activity against a tumor disease, especially (i) a tumor of the gastrointestinal tract 
most especially a tumor of the colon and/or rectum (colorectal tumor); and/or (ii) a tumor of 
the genitourinary tract, especially an ovarian tumor; especially where such tumor is 
refractory to treatment with an other chemotherapeutic. especially one of the taxane class, 
most especially TAXOL®; for treating said tumor disease. 

Under (1) to (7) or the subsequent embodiments of the invention, administration of the 
epothilone, especially epothilone B, preferably takes place by Infusion, especially by 
intravenous infusion. 
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The following are some especially nr^fe™^ . 

specially preferred embodiments of the invention: 

between 5.4 to 8 mg/ m *or most preferabl ' ""^ Prefera0ly a 1,086 

blooded aninra., ,o said wa™ IjdtT ,, ^ 7 and 6 "-f™' <" e wamv 

especial* a P-^Z^TT. * ' — • 

chemotherapautics raC ' 0,y '° 1» " rea,m9 " 1 wi <" »»»r 



A 2 .T h euaeaooo. ingto an y o„ e o fB noS 5 ^ remepronferaUw ^ asslsatumor 

■wig agent of the taxane class, especially TAXOL®. 

suffers from a proliferative dbCZtTT^ '° 8 Warm - bl °°< ted «** « 

— 
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B2. A combination preparation according to B2 comprising (a) epothilone A or preferably 
epothilone B and (b) one or more other antitumor chemotherapeutics, and a 
pharmaceutical^ acceptable carrier. 

C1 . A product which comprises as component (a) epothilone A and/or B, preferably 
epothilone B. and as component (b) any other antitumor chemotherapeutic, in the presence 
or absence of one or more pharmaceutical^ acceptable carrier materials, as a combination 
preparation for simultaneous or chronologically staggered administration as herein before 
described to a warm-blooded animal, especially a human, within a period of time which is 
small enough for the active compounds both of component (a) and of component (b) to mu- 
tually enhance antitumor activity in said warm-blooded animal, for treating a proliferative 
disease. 



The invention relates most especially to the treatment of following tumor/cancer types with 
epothilone B: 

(i) a gastrointestinal, especially a colorectal tumor that is refractory to a representative of the 
taxane class of anti-cancer agents, in particular TAXOL®; or more especially to the 
treatment with standard chemotherapy, especially with 5-fluorouracil, and/or TAXOL®. 

(ii) a tumor of the genitourinary tract, especially a ovarian tumor, including primary and 
especially metastatic tumors; more especially if refractory to 5-fluorouracil; 

(iii) an epidermoid, more especially epidermoid head and neck, most especially epidermoid 
mouth tumor, especially one of these that is refractory to treatment with an other 
chemotherapeutic. especially due to multi-drug resistance, especially to treatment with a 
member of the taxane class of anti-cancer agents, especially TAXOL®; 

(iv) a lung tumor, especially a non-small cell lung cancer, that is refractory to treatment with 
an other chemotherapeutic, especially due to (mainly) multi-drug resistance, especially to 
treatment with a member of the taxane class of anti-cancer agents, especially TAXOL®; 
and/or 
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(v) a breast tumor, especially a breast tumor that is multidrug resistant, more especially one 
that is refractory to treatment with a member of the taxane class of anti-cancer agents, 
especially TAXOL®. 

Preferably, the invention relates to the treatment of any one of the above-mentioned tumor 
types (i) to (v), most preferably to that of (I), (ii), (lv) and (v). 

More preferably, the invention relates to the treatment of any of the tumor types mentioned 
above under (i) to (v), especially to any one of them, by treatment according the a treatment 
schedual herein before described. 

said treatment cycle being repeated one to 8 times, preferably one to 5 times; 
where the epothilone B dose is preferably, 

dose (mg/m 2 ) = 4.0 to 1 0 (|) 
More preferably, the treatment dose is 

dose (mg/m 2 ) = 5.0 to 1 0 (||) ; 
even more preferably, 

dose (mg/m 2 ) = 5.4 to 8 (|||) ; 
or most preferably according to the formula IV 

dose (mg/m 2 ) ■ 5.4 to 7 (iv) 

The dose is the total dose administered over 1 to 14 days. It is not the dose of each 
continuous infusion. 

Preferably, for administration over about 1 day the dose is between about 4.0 and about 10, 
preferably about 5.0 and about 10 mg/m 2 , more preferably about 5.4 and about 8 mg/m 2 , 
even more preferably about 5.4 and about 7 mg/m 2 and most preferably about 7 and about 
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8 mg/m ! for administration over about 5 davs the dn« i. ^ 

pratarably about 5.0 and about 10 n»/m* " *° and about *>. 

most prefer^ abouttCal^ ^ " ~ *" 8 

example 3 4 6 8 nrm . , treatment may be necessary after for 

Pbarmanymi cal ESnnulaBB B 

The present Invention also relates to the use of m, ,, 

A or preferably epowtone B J 7 . an< " 0r B ' "P 0 " 1 "* 

aoalns, a turner Lea a" ael d T °' * Pha ™° al •«»— « for use 

men, of said futnor ZZ ^ V ' P - m ~*- •"»—» for the beat- 

e^ztetr::;r:rrr^ 8 ^^--'« 

a fumor disease da ^03^^^"' °' * dfeaasa - -P«** 

Preparations for said beaC ' "* '° "* PreParaB ° n °' •«-»«— I 

mbdure «, a a J^Zun^t ^ ^ "*» or in ad- 

aooaptable earners """"^ " S * °' •«* PWaeeuboally 
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toga^r w«h a significant j!l ^ mU!C ° ,09lCa ">' «*• ■*»**. alone or 
acava , n9redient l pen ; ^^7™*-» —p,a b , 9 oarrier. Tne dose of (he 

and ,„e indMdua, £J££ZZ£Z2 aT ^ ^ - 

example In caae of infusion conoaZ^ > f k °' 00 ° 1 10 ° ° 2% - OT 

about 20% ,o about 90%^,^!^,? . ~* *™ 

compositions accordinn i , (we ' 8 n,bywei 9 h, .in«achoase).PhannaceutJc a l 

me form o, ampouiaa. vial * *" h Uni ' *~ «""»■ —> ** In 



The pharmaceutical compositions of the present invents 

sees: -^^Etrr: 

be produced priori u Se ^2l ' manni '°'' ** SUCh SOlu,ions ° r ^pansiona to 

39anta, aolubfcara, saits for luZHnetT . " e '" n8 an< "°' 6mUlSl,yin 3 

Pared in a mannar Known ZTTorlmZ. ^ "** ^ - " «~ 

P r ae. for example by maana of oonventional diaaolvln 8 or lyo- 
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vinylpvnoiidone or gaiaj ^^^"^ carboxyn,ett,y,«„ lose , dex,™. po, y . 
Suspensions in oil comprise as th» «:i ~~ 

fatty acid a s ,a re ,hat coma, * """"""^ 35 «•"** •**• 

.o 22, aspadai* ^2^^^' 3 "° n9 - Chained ** - — • *™ • 
"oadd.pentedacyiioadd ^ca^tT * ^" W *'~ te 

add or corresponding unsaC^ 7"™ "* *** 8raCh * a * <—* 
brasidic add or iinoJc JTE^TT *° "* ^ "* "* «* 
E, p-carotene or 3,5^Mert-bulyM r^rTttT * an,k "" aants ' ,or example vitamin 

-id esters has a mJZ^TT ^ C ° mPOnen ' 
a mono, d, or H^J^".TT " 3 m ° r °- " ~ 
pamano, or „ isomers .na^f 1" L T I"*"* ~ Pr<W - 
of fatty add as,ars a re ^7 *«* axamptes 

Palmitete. Tab™* M 2375^^7^! ** ^ "~ -P»W 

W«»*^^JJ2^rrr, ^ Ga,,ef0SSe ' 
Gennany,. bo, espedaiiv vegans * h ^ ° ,Cl, ° C " H °' S AG ' 

sealing ,ha containers. ^ ™ """P 051 *™ «° ampoules or vials and 

The formulation does not require the use of a surfactant Surf*., . 
may cause allergic reactions and they also JTT ' SUch as Oemophor 

Miners, tubing and the ,i ke . Cons^ZenZ ***** PVC «- 

special infusion apparatus e a Z 1 " ^ emP '° yed 0ne iS re < ulred to «• 

- glass, tubing and ^ ^ ^ ^ containers, such 



-29- 



HT^TT" aCCeP ' ab ' e ° rBamC UMd in a acco^ung to the In- 

venbon may be chosen from any such organic solvent known in the art PraferabMhTJ" 

N Imirr ' *""" 9,yC °' P0 ' ye,h * ne 8 *°' «* P^propVene g^o, 

t-oou^oZr^T " e PreSe "' ' he ""~ * — «— * — 0.1 
to about 10 mg/ml (especially in Infusion concentrates). 

Epothitone A and Epothlione B may be used as pure substances or as a mature of Epo 
h one A and B. Given the greater antMumour acuity o, Epothllone B i, may ^employed in 

rrr^ 0 " man Epo,hik>ne a >n •» *>~- — ■» CZmT* 

preferable to employ a concentration o, Epothilone A of 5 to 100 mg/ml. prefe^lTio 1 
mg/ml. wheraas whan Epothltone B |8 UMd .„ m pure ^ * 50 

concerns o,0.1 to 10. more preferably 1 to 10. so,, more pra,erab,y ZT^Zs 
number makes reference especia»y to an Infuston concentrate .hal. beto J rLZln T 
diluted accordingly, see below). treatment, is 

accommodato 0.5 to 5 m, o, formula^. The formulation is stable for "storage of 
up to 12 to 24 months at temperatures of at least 2 to 8X. « ot storage of 

F«muWions must be diluted in an aqueous medium suitable tor intravenous administration 
before the epothilone can be administered to a patient. adm,n B trat,on 

Z^ZITa TT mUS ' " aUe 8,9 "» same osmotic prea- 

h 1 „ 9 aqUe ° U8 medlum «»>Wne an isotonic agent 

°' r ertn9 me osm ° ,ic pressure - - —» - ™ 

essentially the same as body fluid. 
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The isotonic agent mey be selected from eny of those known in the art. e. 9 . mannitol. dex- 
trose^lucose and sodium chloride. Preferably the isotonic agent la giucose or sodium chlo- 
ride. The isotonic agents may bo used in amounts which impart to the infusion solution the 
same or essemiatly .he same osmotic pressure es body fluid. The precise quantises needed 
can be detemtined by routine experimentation and wilt depend upon the composition of the 
■nfusion soiution and the nature of me isotonic agent Selection of a particular isotonic agent 
made havin S r «9= r « •<> the properties of the active agent. 

The concentration of isotonic agent in the aqueous medium win depend upon me nature of 
the particular isotonic agent used. When glucose is used i, is preferabiy used in e concen- 
tration of from 1 to 5% w/v. more particularly 5% w/v. When the Isotonic agent is sodium 
chlonde ,t ,s preferably empioyed in amounts of up to 1 % w/v, in particular 0.9% w/V. 

The infusion formulation may be diluted wim the aqueous medium. The amount of aqueous 
medium employed as a diluent is chosen according to the desired concentration of Epothi- 
lone In me infusion solution. Preferably the infusion solution is made by mixing a via, or am- 
pouleo, infusion concentrate afore-mentioned wim an aqueous medium, making me votume 
up to between 20 m, and 200 mi. preferabiy between about 50 and about 100 ml, wim me 
aqueous medium. 

lesion solutions may contain other exclplents commoniy employed In formulations to be 
administered intravenously. Excipients include antioxidants. 

Antaldanta may be empioyed to protect the epofltilone against oxidative degradation. Ami- 
oxxiants may be chosen from any of those antioxidants known in me art and suitable for in- 
travenous formulations. The amount of antioxidant may be determined by routine expert- 
mentahom As an alternative to me addiflon of an antioxidant or in addition thereto, the anti- 
ox^nteffect may be achieved by displacing oxygen (air, „om contact with me infusion sc- 

oln I" 31 ' r nVenlen, ' y ° U ' ^ PUF9in9 " he «*■ — ■*-» 

solution with an inert gas, e.g. nitrogen. 

infusion soiuflons may be prepared by mixing an ampouta or via, of the formuiatlon with me 

sTZ m *:r " 5% ^ S ° K " i0n WF ' ° r "•»** 0 8% -*» chforlde 

solution in a suitable container, e.g. an Infusion bag or bottle. 
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types ^ttltZT f COntaine ' S ^ — «- 
e. 9 . pities lnfoston J" We alB, ° U9h " ^ 1,8 P^lcs confers, 

Plas.cs materia ,s Known In ^ J **" ' n,US '° n ^ ™ ,hos ° •» "VC 

------ 

intravenously the dose. r*™iw^ , ^ . As the dose ma y be delivered 
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In the case of commons with an other chentothe ra peuUc. a fixed combination of two or 

(e.g. ,n a M of per.) are prepared as described above, or the other chemotherapeuticts) is/ 
are used ,n standard formuiations that are marketed and known ,o fhe pe.cn of skiIMn tire 



Examples 



M i: A phase 1, dose-finding study of sing,e agent epothiione B administered by an 8 
hour continuous infusion over 1 and 5 days. 

Objectives 
Primary Objective 

* SJKS*" MT ° ° f EP ° 906 ad "~<> in the foiiowing regimens and 

- a single bolus i.v. infusion once every 3 weeks and once every 4 weeks 

- a continuous infusion for 1 day every 3 weeks and for 1 day every 4 weeks 

" 3 C ° ntinU0US lnfUSi0n for 5 d *y* ™v 3 weeks and for 5 days every 4 weeks 
i^a^ tensive management of CD in patients with 

Secondary Objectives 

* L° m a T, S *" an<< ' t " erabi " ly ° f EPO90e ^mistered in the above 
administration regimens and schedules. 

• To determine preliminary activity of EPO906 administered in the above administrate 
ravens and scheduies as denned by overall response rate (CR ♦ PR) j££ 
rnod^ed Response Evaiuatlon Cdteria in Solid Tumor (R EC 1ST . PosMeL suppleme 

resdns T. 8 "* eVWenCe °' l ° Pr08reSslon <™* *— » "-ra 
respo se and time to overai, response of EPO306 administered ,„ me above 

administration regimens aed scheduies according to the modified RECIST criteria. 

• To assess me incidence and the severity of diarrhea, to assess recovery Ume from 

Itf, 1 Vana "° n ^ ^ >—* ■ ~ 

administered as deschoed above with nutritional supplement and intensive management 
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of CID. To assess functional recovery of the Intestinal mucosa using intestinal 
permeability studies (optional tests In patients in selected centers) described separately 
.n Post text supplement 13. To assess the pathophysiology of diarrhea using various Gl 
tests described in Post-text supplement 3 and 14. 

To evaluate the PK of EPO906 in patients receiving a 5-10 min infusion, q3w and q4w at 
the MTD dose level, and in patients receiving 24 h and 120 h continuous infusion, q3w 
and q4w at all dose levels. 

To investigate tumor-specific mutations and compare gene expression changes in tumor 
cells with blood cells and plasma for biomarker development . 

To perform pharmacogenetic analyses with blood samples obtained from patients 
treated with EPO906. Pharmacogenetics samples are collected only from those patients 
who agree to participate in this part of the trial. 



Design 



Th,s is an open-label, non-randomized, multicenter, 6 arms, Phase I dose escalation study 
to evaluate the safety and tolerability of EPO906 in patients with relapsed/refractory 
advanced colon cancer. To increase tolerability and safety regarding Gl-toxicity. the 
following measures must be employed in all patients and compliance with prophylaxis 
nutritional supplement and intensive management of CID must be ensured: 

♦ Nutritional supplement is composed of several components, each one 
possessing properties which is useful as dietary management of malnourished 
colon cancer patients suffering from diarrhea. These will be omega-3 fatty acids, 
prebiotics, probiotics and antisecretory factor and glutamine. 

♦ intensive management of CID will be based on algorithm for medical 
management and work-up of EPO906-induced diarrhea and will consist of early 
detection and diagnosis of diarrhea, appropriate clinical care, use of loperamide, 
opium tincture, codeine or octreotide. 

EPO906 will be administered either as (1) single 5-10 min bolus i.v. infusion once every 3 
weeks, or (2) CIV for 1 day (1 x 24 hours infusion) every 3 weeks, or (3) CIV for 5 days (5 x 
24 hours infusion) every 3 weeks with nutritional supplement plus intensive management of 
CID as diarrhea control measure. Once MTD is reached in each administration of the q3w 
reg.men. further investigations will be performed to determine MTD in the q4w regimen with 
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EPO906 administered as (4) bolus once every 4 weeks, (5) CIV for 1 day (1 x 24 hours 

infusion) once every 4 weeks or (6) CIV for 5 days (5 x 24 hours infusion) every 4 weeks, 

with nutritional supplement plus intensive management of C!D (Table-1). 

Arm 1: Bolus q3w 

Arm 2: CIV 1 day q3w 

Arm 3: CIV 5 days q3w 

Arm 4: Bolus q4w 

Arm 5: CIV 1 day q4w 

Arm 6: CIV 5 days q4w 

Table 1 Study design 

> EPO906 q3w: each 3 week period will be considered 1 cycle _ Arms 1 , 2 and 3 
Screening « — Treatment period- — > 



period 

Screening & <s Cycled s> <t cycle 2-+- 

Baseline 



End of 
Study 



Week W1 W2 W3 W 1+ W2+ W3+ WX# 

# Patient may come off study at any time. Study completion evaluations should be 
performed at this time. 



NB: Once the MTD will be reached in the q3w schedule, patients will be recruited into the 
respective q4w schedule at the starting dose of MTD defined in the q3w. 

> EPO906 q4w: each 4 week period will be considered 1 cycle _ Arms 4, 5 and 6 
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Screening < 

Treatment period — * 

period 

Screenings < Cycle 1 > < ^ 

Baseline ' « Cyde2H » End of 

Study 

W«* w, w 2 W3 W4 W ,♦ W2+ w3+ W4 » wx# 

^i e ::i:; e e off s,udy * any « me - s ^ — — — . * 

End of study - Last Patient Last Visit 

For patients who are CR PR or .~ *. . 

banem tront study ^pZZmJ^ ^ """^ W ° Uld COn " nUa to 

«. . , " nua ,0 recelve additional treatment with EPO906 

83 8 ^ a « em and accordinj, to standee of care If the patient ZT 

antineopissUc therapy, the patient is to be discontinued 3 

Discussion of design 

llCo ' ^ me *~ ^ «— «"» * "TO - 

P^viacticadntinist.tionofnuM^ts^Zr 68 
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For the determination of MTD. the DLTs occur** in cycles 1 and 2 are considered ,o better 
eva IU a.e the dose end dos.n 9 interval than retying only on cycle 1 observations. 
Thenumber of patients needed to define the MTD win depend on how the dose escalation 
proceeds. Approxrmately 60 patients for the g3w dose escalation In «he firs. , arms and 

htzr^ "hT* ,or ,he q4w admin,s,ra,ion h ,he ,ast 3 — "—aft 

fofpK p~ 11011,8 ^ C ' V 6 ™" - * — • 

If at the lowest dose in the bolus arm. 2/3 or 2/6 patients show DLT at the M cycle then 
am, is stopped. „ a, the towes, dose In tne bolus am, 2/3 or 2/6 patients show DLT a 
the second cycle, then the lowest dose is tested in the bolus arm q4w. 
The C,v administration am* may star, at a later time than me bolus arm. being dependen. 
on.heavai.abi,i^ofs.abil»yda te forEP0906a.lowconcen.ra B ons. 

Zftmr **" 6 5 m9/m2 "* bS a " emP,ea «* '° r 0,9 C,V -™ * ■» "»* (» 
un« then. staMrty data for these very low concenbations is available,. For ,he botos 

2'rr:° de -~ win * ~ *~ — - — ^ - - £ 

Patient population 

MM. wKh advanced colon cancer (ACC> without «eos«omy or colostomy or history of 
atxtomrnal or pelvic radiation who relapsed or are refractory after S-FU or S-Z "n 
comb lnaton esteb|ished cmoac ^ n 

neoad iU van, beabnen, with 5-FU or 5-FU in combination with esteblished cytotoxic Lgs o 
prevrous boatmen, with cetuximab (an 0 EGFR) or regionally administered chemothelpy 

tolTLT 90 eUa ' Uab,e Pa ^ * « •» "TD depending on me 

Inclusion and exclusion criteria 
Inclusion criteria 

The following criteria are to be met for inclusion into the study 

• Parents with historically or cyto.ogica.ly confirmed diagnosis of locally advanced 
progressive or metastatic colon cancer. 
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. Patients shou,d have at least one measurable lesion as defined by modified REC.ST 
cnteria (Post-text supplement 1). * d REC ' ST 

• Patients who had first-line treatment for metastatic disease with 5-FU or 5-FU in 
combination with established cytotoxic drugs. ° 

• Male or female patients of any ethnic group * 18 years old. 

• Patients with Performance Status < 2 (WHO scale). 

• Patients with life expectancy of at least 3 months. 

> Hbk9.0g/dL 

> platelet count * 100 x 109/L (untransfused) 

> ANC> 1.5 x 109/L 

" zzzr* or AST (SGOT, s " " uln (s 5 - uln * ^ — 

> serum total bilirubins 1.5 x ULN 

> serum creatinine < 2.0 x ULN 

' iTltT T 3 TO9a,iVe SerU ' n PrB9naTOy teS ' <" 0 ' >o Patients 

y and/or h ~ my ° r — —* - - 

• All adute of reproductive potential must agree to m an effectlve me|hod 

dunno „. sludy and (or 3, lea6 , 3 months tormjna(ion of(reaim6 * controi 

' ITr^r 3 me * K * " COn,raMp,iOT fOT — W— or avoid 

this for the test 5 days after EPO906 infusion. 

• Written informed consent must be obtained. 
Exclusion criteria 

• Patients who have not fully recovered from surgery for any cause. 

• Patients who have received any chemotherapy, immunotherapy or any investigational 
agent (except cetuximab, within 28 days prior to study entry. "*«*rt*nal 
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• Patents who have received previous pelvic or abdominal radiotherapy. 

• Patients with ileo- or colostomy. 

' TOTT " COnCUTOn ' mal * nanc >'' «*» '"ay have remained free of the disease 

r t ,or * 3 yeare - pa,ien,s w,,h a - — ~ 

sto cancer and cer.ce, carcinoma in situ are excluded only ifmere is evidence of active 

• Patents reiving hematopoietic 9 rowth factors except erythropoietin <re,er section 

' T2T °° Umadin ® " ° ,her a98nte «•** — higher man 

1m per day. Low dose of Coumadin® ,1m 8 or iess) administered prophylaLllytr 

maintenance of indwellins lines or ports is allowed 
. Patent wim s , ons of symptomatlc ^ metast8ses „ leptomenin8eal ^ 

" r2 w lrt T T 89 ' * 30 abnoms ' 6CG - — * ~— — - 

Mew York Heart Association classification of lit or IV. 
° Patfent Witha kn ° Wn dia9nosls of hu ™" immunodeficiency virus (HIV) infecticn 

• Patients with a history of noncomphance to medical regimens or patients who are 
considered potentially unreliable. 

• Pregnant or lactating females. 

• Patients with diarrhea > grade 1 . 

• Patients who are on prophylactic loperamide treatment. 

• Patients with peripheral polyneuropathy > grade 1 . 
Treatments 

weTa^r *" " 3 Sin ° le ^ * b * S *— «- ^ 3 

weeks and once every 4 weeKs, or administered as a continuous innrsion for 1 day (7x 24 
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!Z S"* ana eve,y 4 or ,or 5 aays <s x 24 houre > 3 - 

EPO906 wll, be admWstered. for eaeh schedule, a. a starting tola, dose per cycte of 6 5 

:z rr y r aca r caicu,auon ° n aauai -* -** ^ ~ 

shoutd be made for eny change .„ body weigh, >,0* ocourrtng m roug hout the study A 

P ' ', h , e r eSSmen ' °' b0d> ^ "° m pa,,enfs - «*£ ^ 
provided m Post-text supplement 2 of the protocol. 

Safety 

Safety popu.ation includes a., patients who participated in the study who have received at 

afte a7 : ^ m6diCati0n <EPO906> ^ ^ h9d * ' east « evaluation 
after adm.n.strat.on of study medication. All safety evasions and analyses wH. be 

performed on this patient population. 
Efficacy 

This popu.ation includes all patients who received treatment a, least once and who are not 
severe protocol violators (e.g. patients who were included wrongly). 

relZ ° bMVe ° f ^ dOSS flndin9 StUdy " H — ' *• b-t overall 

e s o e t ' ' P ° " UNK) ^ Patfent Wi » bS The overall 

*spon e rate w,„ be defined as the proportion of patients whose best overall response was 
complete response (CR) or partial response (PR). Confidence intervals for the overaH 

arzrr + pr) - be ~ - — ~ - - — £ 

2TcZ*T"™ 8 0,186886 " -son (e.g. death, adverse 

event, clinical dtsease progression, etc.) prior to the first assessment of overai. tumor 
response are classified as non-responders in the ana,ysis of tumor response. 
The following pharmacokinetic parameters characterizing the disposition of EPO906 will be 
calculated from each blood concentration-time profile: 



AUCO- Area under the concentration-time curve from time zero to the last 
sampling time (tz) at which the concentration was above LOQ 
Area under the concentration-time curve from time zero to infinity 
Note: it may not be feasible to calculate this value. 



AUCO 

oc 
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Cmax Maximum (peak) blood drug concentration immediately after the end 
of infusion for 5-10 min infusion and immediately before the end of 
infusion for 24 h and 120 h continuous infusion 



CL 



Vss 



Total body clearance of EPO906 from blood Note: it may not be 
feasible to calculate this value. 

Elimination half-life associated with the terminal slope (Xz) of a 
semilogarithmic concentration-time curve Note: it may not be 
feasible to calculate this value. 

Drug accumulation by AUCi dose 4/ AUCi dose 1 for 5-10 min 
infusion schedule 

Apparent volume of distribution at steady state for EPO906 



Pharmacokinetic and pharmacodynamic analysis 

Exploratory evaluation of relationship between pharmacokinetic measurements and clinical 
outcome (response, toxicity, biomarkers, etc) will be performed if feasible. 

Statistical methods 

A 3+3 design for dose escalation will be used (Storer 1989). For the purpose of determining 
the MTD, six dose levels of EPO906 will be under consideration. These are 6.5 mg/m2 7 0 
mg/m2, 7.5 mg/m2, and 8.0 mg/m2, 8.5 mg/m2 and 9.0 mg/m2. Dose escalation will be 
based on toxicities from the first and second cycle for each cohort of patients. Intra-patient 
dose escalation will not be permitted. 

The MTD will be defined for each of the 6 arms, starting with the q3w schedule. 
MTD is defined as the dose level immediately below that at which DLT is observed in at 
least two out of three to six patients in each of the 3 arms with the q3w schedule. When the 
MTD is found for the q3w schedule, the q4w schedule arms are opened starting with the 
MTD dose which was found in the respective q3w arm. 

The number of patients needed to define the MTD will depend on how the dose escalation 
proceeds. 
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Whatwartetm i c . 



3- The use for treatment; the use of epothilone for the manufacture of . r> ha 
preparation- the nharma^, .«„ , manuTacture of a pharmaceutical 

disease acll g P ,T ra " 0n; " ™ ,h0d ,OT ^ a 

cycfc, «J£E£ZZl "T " eP0,h " 0ne IS USed — one ^n, 

disease accor^ZZ u' 4 h " me,h0d ' rea,,n9 a 

between 5 ^;C,o „^ " eP °' h " 0na ° ^ * — *> - * 
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6. The use for treatment the use of epothilone for the manufacture of a pharmaceutical 
prepares the pharmaceuttea, prepay or lhe melhod for ^7^™ 

^ori to zrr^ ltoio ^ ft9 ^ bU: ^ 
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14. The use for .ree,men,; ,he use o, epoWone , or the manu(acture of . phamiaceut|ca| 
P^parefon; „ pharmaceuW prepay or ta me ,hod for ,re a « lns a p^Z 

r=rrrrpr: ra ^ 

tumors. ' P tat6 ' ° Vanan ' breast or epidermoid head or neck 

^ K p rauon » or the method for treatina 3 DraiifcraH.^ 

ZZZ ZT~* ,h9 use °' epo " , "° ne ,or 0,8 ma ~ e of * *— < 

■efraetory to TAXOL end 5-fluorouree. .eeZT ^ ^ * 



-44- 



disease according to claim 13 where the tumor to be treated is an ovarian tumor and,*, 
metastasis thereof, refractory to 5-fluorouracil. ' 

-.seas, accord „ cfe™ , 3 w„a re the tumor to to ^ „ fl ^ Jj**- 
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25Jhe use tar treatment; the use of epothiione for the manufacture of a pharmaceutic* 
prepares the pharmaceuttcat preparation; or the method for treating a pronferZ 
disease according ,o daN ,3 wherein me tumor ,o be Seated ts a JLJZZZL , s 
refractory to standard chemotherapy. colorectal tumor that ,s 

Z£Z L°ir men,; " °' ePO,W,0ne ' 0r - " • PHarmaceuttcat 

~---^a,^o W oinr:rra^r m rr: 

27. The use for treatment; me use of epothttone for me manufacture of a phamtaceuticat 
prepares the pharmaceufca, preparation; or me method for trea,ng . p^Z 

tract, an ep,dermoid tumor, a lung tumor and a breast tumor. ^"""ary 

T ' rea ' men ''' *" ^ °' ep0B,i,0ne for ,he of a pharmaceutical 

dZe ^ PharmaMU,teal « tn. memod for treating a proi^Z 

r ,rea,men,; °' ePO,h "° n9 for fte manuf ac. U re of a pharmaceutica, 

prepares the pharmaceutical preparation; or the method for treating a preZTve 
dtseese according to ciaim 29 where ma ovadan tumor is refractory to 'JZ££ 



-46- 



d, 8 ease accord ,o c,a lm 27 whe re ». tnKmltm d|sease „ „ ^ 

==rr:--rrj^r- : —~ 

s^x-:;--. 
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38. The use for ,ree.ment : h. use of epothitone for fhe menufaoture of e pharmaeeutjca, 

===== 

^=r===rrr= =r:=r 

~====:===:r~ 
===== 

fherapeunca.y effeefive against said proBfereave disease ' 

» r ».__,„„.^r==r=ri~r 
==~—~==.":=r- 
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